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BACKGROUND OF THE INVENTION 
Spinal fusions are performed to treat degenerative diseases, deformities, and trauma. 
These problems generally cause or allow displacement or rotation of a vertebra relative to the 
adjacent vertebrae. The objective of spinal implants is to facilitate reaUgnment and/or fixation of 
spinal elements for fusion. It has been demonstrated in clinical studies, that surgeries using 
spinal implants are more efifective in providing structure and rigidity to the spine, than surgeries 
in which implants are not used. The majority of existing spinal implants use metal rods or plates 
to restrict the relative motion of the adjacent vertebra while fusing. Once the two vertebrae are 
fiised there is no longer a need for the rods or plates, which may later cause complications. 
Threaded bone dowels or other prostheses may be implanted for fusion without rods or plates 
and remain within the vertebrae. 

A bone fijsion, using a threaded cylindrical implant, may be performed between two 
adjacent vertebrae to restore the space originally occupied by a disc. To remove the cartilage 
and to increase the surface area of contact between the flat vertebral end plates and the 



cylindrical dowel, it is necessary to prepare the flat vertebral end plates to a partial cylindrical 
concave surface to conform to the dowel. 

In the prior art, a distractor consisting of a tube with two protruding tangs was used for 
initial distracting, maintaining distraction and vertebral position, and acting as a guide during 
machining and implantation. These tangs are referred to in the literature as extended outer 
sleeves. These tangs are hammered into the disc space to force and maintain distraction and 
position of the tube in the intervertebral space. The hammering or hnpacting may cause trauma 
to the vertebrae, the ligaments, the blood vessels, and the nerves. 

Once the tube is in place it cannot be removed until the dowel is implanted. This does not allow 
the surgeon to inspect the disc space, the thread depth, or the endplate preparation condition. 
Since the tangs are tapered, any movement of the tube causes a component of the holding force 
to tend to dislodge the sleeve, thereby allowing movement of the tube and vertebrae with respect 
to each other. This movement provides for unreUable machining. Additionally, the tangs do not 
hold the tube reUably and they allow trapezoidal deformation, especially with the cervical 
vertebrae, which are smaller than the lumbar vertebrae. In other designs wedges, paddles, or 
plugs distract the vertebra prior to inserting the tangs, however the same tube instabilities and 
vision obstructions remain. 

U. S. patent No. 6,080,155 has many similarities to the present patent, however the 155 
patent discloses a tube with tangs, which are driven or hammered into the disc space. It does not 
provide for removing the tube and retaining distraction and it has no clearance undercuts to avoid 
the Vertebral protrusions. These vertebral protrusions are not accurately portrayed in the 155 
patent figures. 

U. S. patent No. 5,899,908 discloses a tube with small teeth, which are driven or 
hammered into the vertebra. Experience has shown that these teeth will not retain the distraction 
while the tube is guiding the tools inside of the tube. These teeth also do not provide for removal 
of the tube for inspection while retaining distraction. The present patent, as described below, 
provides a more stable and more versatile system that will eliminate these deficiencies. 



BRIEF SUMMARY OF THE INVENTION 
The purpose of the present invention is to provide a device and a method to prepare the 
flat surfaces on the intervertebral end plates to receive an intervertebral prosthesis unplant. 
This device comprises a flange, two distractors, a guide tube, and attachment screws. The 
distractors are positioned between the vertebral end plates and produces spreading or distraction 
of the vertebra. This distraction will assure that the disc height is restored at the time of the 
operation. Restoring disc height provides for opening of the nerve foramen and for 
ligamentotaxis. The need and purpose of these are well known to those practiced in the art. The 
disc need not be removed before distraction. The distractor stems may also act as soft tissue 
retractors. 

Once the vertebrae are spread, the edges of the flange are placed over the distractor 
stems. This will insure that the flange tube hole is centered between the vertebral end plates. 
When the flange is in place, attachment screws may be placed through the holes in the flange 
tabs and into the adjacent vertebrae to maintain rigid vertebral spacing and orientation while the 
tooling and implant are in use. The device rigidly fixes the vertebrae to allow accurate tooling by 
limitmg translation/rotational motion as is allowed in prior art. The tube aligned to the flange 
assures that the subsequent tooling will be centered on and parallel to the vertebral end plates. 
This in tum can facilitate removal of an appropriate mnount of material fi-om each adjacent 
vertebra. The implant can then be inserted through the flange. After the machining is completed 
the implant can be guided through the tube and be contained in place with a holding means, 
preferably a screw thread. Alternately, the tube may be left off and the implant can be placed 
through the flange orifice. These machining and prosthesis insertion operations are well known 
to those skilled in the art. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

The present invention will be better understood fi-om the following detailed description of 
the preferred embodiment. 



FIG. 1 is an isometric view of the vertebral distraction stabilizer showing the flange, the 
attachment screws, the distractors, and the removable tube. 

FIG. 2 is an exploded isometric view of the stabilizer system. 

FIG. 3a is an isometric view showing the distractors inserted into the disc space. 

FIG. 3b is an isometric view showing the distractors, with the inferior vertebra removed 
to show the distractors. 

FIG. 3 c is an isometric view showing the distractors rotated to distract the vertebrae. 

FIG. 3d is an isometric view showing the distractors rotated with the inferior vertebra 
removed to show the distractors. 

FIG. 4 is a side sectional view, along the line 4-4 of FIG. 3a, of a collapsed disc showing 
a paddle distractor inserted into the disc space. 

FIG, 5 is a side sectional view, along the line 5-5 of FTG. 3c, of a paddle distractor 
inserted into the collapsed disc and rotated 90 degrees to spread two adjacent vertebrae, restoring 
the disc height. 

FIG 6 is a side sectional view, along the line 6-6 of FIG. 7, of a vertebral disc space with 
the distractor and the tube removed and the attached flange maintaining the distraction. The disc 
space and vertebral end faces are open and distracted to be inspected by the surgeon. 

FIG 7 is an anterior view showing the flange attached, holding the distraction. The disc 
space, the vertebral end plates, and the vertebral protrusion are visible. 

FIG. 8 is a side sectional view, along the line 8-8 of FIG. 1, of the guide tube attached to 
the flange and the reamer cutting the vertebral end plate. 



FIG. 9 is a side view of the thread tap. 



FIG. 10 is a side sectional view of the implant, along the line 10-10 of FIG. 1. 

DETAILED DESCRIPTION OF THE INVENTION 
In the description upper or superior refers to the vertebra nearer to the patients head and 
lower or inferior refers to the vertebra nearer the patients feet. It is also understood that "fixed" 
and "rigid" are relative terms not implying zero measurable motion, but much less motion 
relative to the adjacent vertebra than before installation of the distraction stabilizer system. For 
simplification the distraction stabiUzer system is described as a lumbar device in one of many 
conceivable embodiments. That is not to imply that this is the only embodiment within which 
the distraction stabilizing system can be configured. The components may be fabricated from 
metal or polymers or other materials. 

FIG. 1 shows the dual spreader flange-tube vertebral stabiUzer maintaining distraction. 
Figure 2 shows the individual components. Unlike stabilizing plates or rods, which stress share 
or stress shield the implant; this dowel implant supports the center of the vertebral end plates and 
forms a series compressive structure between the two vertebrae. The compressive forces are 
caused by the gravitational force acting on the upper vertebrae and the tensile forces between the 
two vertebrae by virtue of ligamentotaxis. This loading maintains compression between the 
implant and the machined surfaces of the vertebrae. Studies have shown that a device that 
allows the fiision to remain in compression will tend to lessen joint separation and increase the 
fusion rate by reducing the stretching rupture and shear of the forming blood vessels and by 
providing load sharing to the graft material 

The Herniated Disc 

A collapsed disc 20 is shown in FIG. 4. When spinal discs rupture or bulge from injury 
or from degeneration, the space between two adjacent vertebrae 25 and 26 decreases as shown in 
FIG. 4. Frequently the bulging does no harm, but if it compresses against the spinal cord or a 
nerve, it may cause pain, loss of sensation, or weakness. Additionally, the bulge or herniation 
may indicate a torn or painfiil disc joint and allowing abnormal motion. In these situations, when 



surgery is indicated, it is generally safer to replace the disc with a rigid implant and accept the 
loss of motion that the disc once provided. The discs can be easily removed after distraction, if 
access is provided to the surgeon. With single piece tang-distractor tube systems, the tube 
cannot be removed for infection without releasing the distraction. The tangs also give unreliable 
stabilization as well as unreliable positioning of the machining surfaces. 

The Vertebral Distractor 

FIGS. 4 and 5 show paddle type distractors 31. When rotated 90 degrees, as shown in 
FIG. 5, the disc space height is restored to allow for preparation and implantation between two 
adjacent vertebrae. The distal end of the distractors may have a knife-edge to aid in removing or 
separating the disc and facilitating the placement of the distractors. The distractors also act as 
soft tissue retractors. 

The Distraction Stabilizing (Temporary / Fixating) Flange 

Once the vertebrae are spread, the flange slots 32 in FIG. 2 are placed over the distractor 
stems 31 where it is centered upon the disc space to insure that the flange 33 is concentric with 
tile desired dowel location. The attachment screws 36 are placed through the flange tab holes 37 
and threaded into the adjacent vertebrae 25 and 26, to maintain the vertebra's relative position 
while the tooling and implanting operations are taking place. Attaching the flange without a 
guide tube in place allows the surgeon to have more working space to install the flange 
attachment screws. The flange may be made of a single, composite, or a plurality of materials. 
After the flange is attached, the surgeon may remove the distractors or they may be left in place 
and they may be held with flange clamps 45, 

As shown in FIG. 6 and 7 the surgeon now has the fixll opening of the flange to gain 
access to the distracted disc space to inspect the disc space and to remove disc or bone debris. 
No other system gives the surgeon this open access to the disc ^ace. The tube threads 39 may 
be attached to the threads 38 in flange 33, to position tube 34 to ream, thread, and install the 
implant dowel. The surgeon may remove the tube before removing the flange. This will allow 
the surgeon to inspect the implant after the implantation. The implant may also be placed through 



the flange with the tube removed. An alternate flange 44 contains open slots 46 so the flange 
may be installed on the distractors from the side. 

This system, with flange 33 also allows a clearance notch 35 shown in FIG. 3c and 3d machined 
into the flange to clear the front of the vertebral protrusion 62 (FIG, 6, this will allow the flange 
to be clamped to the vertebra body 25 rather than against the protrusion. This clamping will add 
more rigidity and better alignment of the flange and ultimately the guide tube 34. 

The Guide Tube 

Once the flange 33 is fixed with the distractor or the attachment screws 36, tube 34 is 
threaded into the flange to guide the tools. The tube external threads 39 are threaded into the 
flange internal threads 38. The tube inside diameter is sized to accommodate the tool-centering 
collar 52 with ample clearance. The tube assures that the reamer 40 and the tap 43 will be 
centered on the vertebral end plates 47 and 48 and parallel to the end plates to facilitate removing 
an appropriate amount of plate and bone from each adjacent vertebra. The machining tools and 
implant may be inserted through the tube 34. The tube may be threaded into the flange or it may 
be attached by other means. 

The Vertebrae Machining Tools 

The tube 34 assures that the tools 40 and 43 in FIGS. 8 and 9 will be centered on and 
parallel to the vertebral end plates 47 and 48. A reamer 40 is used to machine the fosing surfaces 
to prepare for threading the vertebral end plates 47 and 48. The tool guidance tube 34 facilitates 
removing an appropriate amount from each adjacent vertebra 25 and 26. After the vertebral 
endplate surfaces are machined to the proper size and bone exposure, a threading tap 43, which 
will accommodate the selected implant, will cut the internal thread. The machining tools will 
pass through the matching tube. The reaming, tapping, and implant insertion operations are well 
known to those skilled in the art. The tube may be removed to allow direct visualization during 
implant placement. 



The Iirplant 

After the machining is completed, an implant, preferably a threaded bone dowel 53, is 
screwed into the threaded hole. It is installed with a purpose built screwdriver or other 
installation means inserted into slot 54. The implant may also be fabricated diflFerently to 
accommodate other driving or inserting means. The implant may have other features, which will 
hold it to the driving device as it is being manipulated into position for insertion. The preferred 
embodiment shows a bone screw 53 in FIG. 10 to be implanted for bone fusion across an 
intervertebral space, following the removal of a damaged disc. Such implants are structurally 
load-bearing devices, capable of withstanding the forces supported by the upper vertebrae 25. 
The dowel must be inserted before the distraction stabilizer is removed. The implant of the 
present invention has a . thread to maintain the position. The implant 53 must be in contact with 
the circular arcs machined in the vertebral end plates 47 and 48, The implant may be fabricated 
from metal, nonmetals, polymers, biodegradable materials, bioabsorbable materials, allograft or 
axitograft materials. Several sizes of dowel implants will be available for the surgeon to select 
from it at the time of surgery. 

The Method 

The implantation method allows several variations that will insure a higher rate of ftision 
success. These include the opportunity to provide more complete implant site inspections and 
versatility. Before the procedure is started the surgeon estimates the size of the dowel required. 
If necessary, some of the disc or vertebral debris may be removed. The procedure is conducted as 
follows: 

The distractors 31 are inserted between the vertebrae 25 and 26 into the collapsed disc space 
(FIG. 3a). The distractors 31 are rotated 90 degrees to spread the disc space to restore the 
intervertebral height and obtam adequate ligamentotaxis (FIG 3c). The guide flange slots 32 are 
placed over or alongside the distractor, as shown in FIG. 2, and moved into place with the 
distractors in the slots to insure that the flange will be centered on the vertebrae and in proper 
orientation to the endplates. 

While centered over the distractor, the flange 33 is fixed to the two vertebrae 25 and 26 
with the attachment screws 36 placed through the holes 37. The attachment screws may be 



threaded into the adjacent vertebra to maintain the vertebrae relative position while using the 
tooling 40 and 43. The distractors may be left in place and held by the flange clamps 45 to 
eliminate the need for flange-to-bone attachment screws. At the surgeon's option, a starting hole 
may be drilled in the vertebra, prior to threading the flange attachment screws 36 into the 
vertebra 25 and 26. (FIGS. 5 and 6). Also the screws maybe self-tapping. 

The surgeon may inspect the vertebral end plates 47 and 48 and the intervertebral disc 
space. The tube 34 is threaded into place on the flange to guide the tools. (FIG. 1 and 2) 
The reamer 40 is inserted into the tube 34 and rotated to cut cylindrical arcs into the vertebrae 
(FIG. 8). The tube may be removed to determine if sufficient bone and disc is removed. 
After the hole is reamed, the tap 43 is inserted in the tube and is rotated by hand to thread the 
arcs in the vertebral endplates (FIG. 9). The tube is removed from the flange 33 and the threads 
are inspected (FIG. 10). 

If the threads are acceptable, the prepared dowel 53 is threaded into the disc space. With 
the tube removed, the surgeon can measure the depth of the hole and select a dowel of the coirect 
length and can visually insert it to the desired depth. It can be inserted nearer to the posterior 
vertebral body margin to decrease the lordosis or the anterior margin to increase the lordosis. 
Once the dowel position is acceptable, the flange 33 is removed to release the distraction held by 
the flange, allowing the dowel 53 to support the vertebral force. These machining and dowel 
insertion operations are well known to those skilled in the art. 



